The objective of this study was to evaluate the agronomic traits of 80 accessions of elephant grass under the soil and weather conditions of Campos dos Goytacazes/RJ, Brazil. The experimental design was set as randomized blocks with 2 replicates. The experiment continued from March 2012 to May 2013, with 5 harvests made in the dry and rainy seasons. The following traits were assessed: percentage of dry matter (%DM), dry matter yield (DMY), number of tillers per meter (NT), plant height (HGT), stem diameter (SD), leaf blade width (LBW) and leaf blade length (LBL). Data from each harvest were subjected to analysis of variance and to the Scott-Knott test (P < 0.05). Tocher's optimization method, Mahalanobis distance, and canonical variables were utilized for the multiple traits, and the importance of the characters in the canonical variables. Genotypes with high yield were Elefante da Colômbia, Taiwan A-25, Albano, Hib. Gigante da Colômbia, Elefante de Pinda, Taiwan A-121, P241 Piracicaba, Guaçu/I.Z.2, CPAC, EMPASC 309, EMPASC 307, Australiano, and Pasto Panamá. Stem diameter (rainy season) and LBW (dry season) were the most important variables to differentiate between genotypes. There was wide phenotypic variation between genotypes, which could be divided into 15 groups by Tocher's optimization method.
Introduction
Elephant grass (Pennisetum purpureum Schum.) is a tropical, perennial species with a high photosynthetic capacity. Because of its large genetic variability, it is able to adapt to the predominant climatic conditions throughout Brazil (Daher et al., 1997; Lista, 2008) .
Introducing elephant grass germplasm has proved efficient in the identification of genotypes with desirable features (Shimoya et al., 2002; Lima et al., 2011) for future breeding programs. This demonstrates the importance of establishing and maintaining germplasm banks so as to guarantee the availability of the genetic variability necessary for breeding programs.
The elephant grass is a species of forage that has been highlighted by the nutritive balance and the healthy forage production per unit area (Ferreira et al., 2010) . According to Santos et al. (2001) the protein contents in the elephant grass genotype, greater than 7%. Levels lower than 7% are limiting to animal production due to digestibility coefficients and negative nitrogen balance. The chemical composition of elephantgrass is not limiting the digestion of non-ruminal fiber, which ends up reflecting not the animal's weight gain (Garcia et al., 2011) .
Thus, genetic breeding programs for elephant grass aim to select material superior to cultivars used at present and adapted to environmental conditions in the different regions of the country, followed by post-breeding studies such as research on diversity based on molecular markers (Azevedo et al., 2012; Lima et al., 2011) and based on discriminating morphological traits. These studies guide the crossings, with a view to maximizing yield and quality and also enable the indication of genotypes for cultivation in the regions of interest.
The objective of this study was to estimate the diversity among 80 accessions of elephant grass through morphological traits and to identify the elite genotypes, for possible use in future breeding programs.
Materials and Methods

Establishment and Development of the Experiment
The experiment was conducted on the Experimental Field of the State Center for Research on Agro-energy and Waste Use (Centro Estadual de Pesquisa em Agroenergia e Aproveitamento de Resíduos, Pesagro-RJ), located in Campos dos Goytacazes/RJ, Brazil (21°19′23″ S, 41°19′40″ W; 13 m asl.). According to the Köppen classification, the climate in the region is an Aw type (hot, wet tropical), with annual precipitation around 1,150 mm. The soil was classified as a "Distrophic Argisol" (Embrapa, 2006) 
Evaluated Traits
At each harvest, the following morpho-agronomic traits were measured: plant height (HGT); stem diameter (SD); leaf blade width (LBW); and number of tillers (NT) per linear meter of row. To estimate dry matter yield (DMY) 2 plants from each plot were cut, placed in 5-kg paper bags and dried in a forced-ventilation oven at 65 ºC for 72 h until constant weight (air-dry). The dried material was subsequently ground in a Wiley mill with 1 mm screen, and then 2 g of ground material were weighed and dried in an oven at 105 ºC for 24 h (oven-dried sample). With the DMY data from the dry (Dry) and rainy (Rainy) seasons, it was possible to obtain the total dry matter yield (Total) and the percentage of total production from the dry season was calculated (%Dry).
Statistical Analyses
For the univariate analyses, an analysis of variance ( Subsequently, the means of the genotypes were grouped for each variable within each evaluation, using Scott and Knott's clustering. For the multivariate analyses, the canonical variables, relative importance of the traits in the canonical variables, generalized Mahalanobis distance (D2), and Tocher's clustering methods were employed using the GENES computer software (Cruz, 2013) .
In the present study we addressed clustering through Tocher's optimization method by Mahalanobis distance (D2), which adopts the criterion that the average of the dissimilarity measures within each group should be lower than the distances between any groups. By the dissimilarity matrix we identified the pairs of most similar accessions, which formed the initial group, in which the possibility of inclusion of new accessions could be analyzed (Vasconcelos et al., 2011) .
Results and Discussion
Dry Matter Yield and Percentage of Dry Matter
The overall mean for DMY in the 5 harvests was 23.92 t/ha, with 45.6% produced during the dry season, and the remaining 54.4% produced during the rainy season (Table 2) . Working with 132 hybrids from crossings involving 12 cultivars of millet and 11 cultivars of elephant grass, Souza Sobrinho et al. (2005) obtained an average DMY of 7.45 t/ha in 8 harvests. In a study in the region of Campos dos Goytacazes/RJ (Brazil), Lista (2008) evaluated the potential of 10 genotypes and 2 cultivars of elephant grass under irrigation and found an average of 15 t/ha in 4 harvests, while Leão et al. (2012) studied the performance of 13 genotypes of elephant grass and obtained an average of 4.86 t/ha in 2 harvests, value below that found in the present study.
Based on high DMY in wet and dry seasons and overall, the genotypes identified as being in the elite group were (1) Elefante da Colômbia, (12) Taiwan A-25, (13) Cunha et al. (2013) it is important to identify clones of elephant grass that show superiority in productive performance and greater stability in forage production throughout the year, which in this case are part of the group of elite genotypes. Vol. 10, No. 12; 2018 this variable was the to the most useful for predicting dry matter yield potential, being positively correlated with this parameter.
Plant height averaged 1.43 and 1.22 m in the dry and rainy seasons, respectively (Table 3) . Lower HGT values are found in studies with shorter cutting intervals (Cavalcante & Lira, 2010) . Leão et al. (2012) found an average HGT for the genotypes of 1.57 m, which exceeds the value obtained in the current study. The average LBWs were 2.64 and 2.69 cm in the dry and rainy seasons, respectively (Table 4) . Zhang et al. (2010) obtained an average of 3.33 cm, and Silva (2011) obtained 3.11 cm, which are higher values than those found in the present study. However, Silva et al. (2009) found an average value lower than 1.96 cm. Vol. 10, No. 12; 2018 
Multivariate Analysis
When a set of traits represents qualitatively different variables and there is no correlation between them, univariate analysis is the most appropriate procedure to apply; however, when a dataset displays variables that are correlated, multinormality should be assumed, and a multivariate analysis of variance should be performed (Freitas et al., 2000) .
For forage plants, a multivariate analysis is recommended, since traits usually display an appreciable level of correlation, being measured in the same tussock (Freitas et al., 2000) .
When this analysis was performed on our data, the variance accumulated by the first two canonical variables was 66.8% of the total variance (Table 5) , which made it possible to adopt this technique in the study of scattering of genotypes on a 2-dimensional graph. Evaluating the phenotypic divergence among 99 genotypes of elephant grass in Coronel Pacheco/MG (Brazil), Shimoya et al. (2002) observed that the first 2 canonical variables explained only 50.0% of the total variance. However, Daher et al. (1997) obtained a total of 80.7% of the variation in the first 2 canonical variables using 17 genotypes of elephant grass in Campos dos Goytacazes/RJ, and inferred that there was genetic divergence among the genotypes. Note. 1 = NT in Dry, 2 = NT in Rainy; 3 = HGT in Dry, 4 = HGT in Rainy, in m; 5 = SD in Dry, 6 = SD in Rainy, in mm; 7 = LBW in Dry; and 8 = LBW in Rainy, in cm.
In the clustering analysis of the 80 genotypes, 15 Groups were formed with Group 1 containing 39 genotypes, Group 2 having 14 Genotypes, Group 6 having 7 genotypes and 7 of the remaining groups having only a single genotype (Table 6 ; Figure 1 ). The genotypes that comprised the elite group based on dry matter yields, described previously, were contained in Groups 1, 2, 3, 4 and 10. 
